








REASONS SOME WELLS ARE 
DISAPPOINTMENTS 


The lessons pointed out thus far 
in the articles under this title have 
all been learned from a study of ex- 
periences with wells that did not 
perform the way they were expect- 
ed to. These cases have been pre 
sented with the thought that a 
study of actual experiences is the 
best possible way to find ways and 
means of improving well design 
and construction. We all learn more 
from mistakes than we do from 
successes; and this is more clearly 
seen in well drilling than in almost 
any other business. For this reason 
we have given much detail about 
the problems met in connection 
with each job analyzed. 


So far, the jobs that have been 
described where certain difficulties 
have been experienced show the 
need to watch out for the following 
important factors: 


1. Take sand samples accurately 
by methods that will insure 
their being fully representa- 
tive of the natural strata. 
Handle and transport samples 
carefully to prevent 
any part of the material. 


loss of 


Locate wells in the best possi- 
ble sites in a given area, recog- 
nizing that there may be local 
“bad spots” in any generally 
good aquifer; watch for signs 
of these spots while test drill- 
ing and sampling 


Where it is suspected that an 
aquifer is of limited extent, 
get the most information pos- 
sible from test holes and 


pumping tests to “pin-point” 
the situation to the extent that 
you can. 

Certain wells have also been dis 
CUS ed where some of these ideas 
have been carefully followed out, 
with the result that better well 
performance was obtained in each 
case. 


The Problem of Sand Pumping 

In this article, and one or more 
future ones, we are going to dis- 
cuss sand-pumping wells and the 


solutions to this problem. Sand 
pumping wells are still a real head- 
ache in many areas in spite of the 
fact that the technique of correct 
selection of well screens, as applied 
to well-completion in most sand for 
mations in the United States, has 
been developed to the point where 


sand-pumping is rare when suitable 
well screens are used. The problem 
has been solved for the majority of 
industrial, municipal and farm wells 
in the country. Even very small 
quantities of sand cannot be toler- 
ated in most of these water sup- 
plies. The necessity of having sand- 
free water has brought about the 
solution in such cases, although the 
principles of constructing 
sand-free wells are still being ig- 
nored in some instances. 


basic 


Trouble from sand-pumping wells 
is more common in areas where 
large numbers of wells are used for 
irrigation. As far as the use of the 
water is concerned, irrigation wells 
do not have to be completely sand- 
free. A little sand does not decrease 
the utility of the water for grow- 
ing crops. It is this fact—that a 
little sand creates no problem in 
the end-use of the water—which 
probably accounts for the slower 
progress in getting rid of sand- 
pumping wells in the irrigated 


tinued on Page 


Sand being pumped from slotted pipe, irrigation well 
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Setting 30° Johnson Well Screen, No. 10 slot, in two sections. Lower 
20' at left and upper 10’ section at right were separated by 23' of 
8" pipe to take advantage of two water-bearing strata. This well 


REASONS WHY SOME WELLS 
ARE DISAPPOINTMENTS 


(Continued from Page 1) 


areas. However, the effect of sand- 
pumping upon the life of the well 
and the life of the pump is just as 
serious and just as costly on an ir- 
rigation well as it is on any other 
well. Drillers of irrigation wells can 
save lots of money for their cus- 
tomers over the years by the prop- 
er use of well screens to make the 
wells and pumps last longer. From 
a detailed description of several 
sand-pumping wells, we will see 
what savings could be made for 
the owner by eliminating the sand. 


Practically all the causes of sand- 
pumping can be overcome by sound 
methods of well design and con- 
struction, Gravel-packed wells of- 
ten pump sand because the gravel 
employed is too coarse; the open- 
ings between the gravel particles 
being so large that the sand of the 
water-bearing formation can. sift 
thru when the well is pumped. The 
solution here is to select gravel of 
the proper size, having a size-range 
correctly related to the grading of 
the water-bearing sand. The voids 
in the gravel must be small enough 
to screen the sand, but at the same 
time the gravel must be highly 
permeable and allow water to flow 


thru freely up to the well screen. 
Slotted pipe wells that are 
“straight-screened” (no artificial 
gravel packing) pump sand because 
the openings in perforated pipe are 
too large to prevent the sand of the 
formation from moving into the 
well with the water. The solution 
here is to well screen with 
openings properly chosen to control 
the sand, 


use a 


Experience in Washington 
The experience of a well-owner 
in Washington shows clearly the 


benefits gained from a_properly- 
constructed well as compared to a 
well that pumped sand. This owner 
operates a large gravel pit = on 
Whidbey Island in Puget Sound and 
requires a considerable supply of 
water. 

The water is used primarily for 
washing the sand and gravel. This 
gravel pit furnishes large quanti 
ties of construction material in the 
locality, much of which has been 
used for the past two or three 
vears in the building of a large 
Naval base and airfield nearby 

About three years ago, a gravel- 
packed well was drilled on this 
property to supply the required 
water. Drilling was done with ro- 
tary equipment. No record is avail 
able of the grading of the water- 
bearing sand nor the size of ma- 


replaced another one only two years old which pumped sand. The 
new well delivered 400 gpm during 23-hour pumping test 
by James J. Bell & Son 


Drilled 
Seattle 


Washington 

terial used for gravel-packing. 
llowever, when completed the well 
furnished 200 gpm and 
pumped some sand. It was thought 
that the sand-pumping would clear 
up with continued use of the well 
so the owne! accepted the job. The 
owner Was disappointed to see, a 
time went on, that the sand condi 
tion did not get any better—as a 
matter of fact the well gwradualls 
pumped more and more sand. The 
sand was not objectionable in the 
end-use of the water for washing 
the materials being produced at the 
pit; but the owner noticed that the 
well pump was wearing out rapidly 
and the vield of the well was de 
creasing. 


about 


They suffered 
well for two vears. During that 
time, three bowl assemblies were 
worn out on the turbine pump and 
the capacity of the well reduced 
to about 100 gpm. Numerous expe- 
dients were tried in efforts to stop 
the sand comine in the well but 
with no success. 


along with this 


The owner finally decided that a 
new well was the only answer. He 
called in another drilling contractor 
and asked this contractor if a sand 
free well with a guaranteed yield 
of 150 gpm could be obtained on 
the property. This driller had pre 


viously put in some wells in this 
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same locality a few years before. 
He was experienced in the use of 
well screens and knew that by prop- 
er screen selection he could con- 
trol the sand. From his other jobs 
in this area and the fact that the 
existing well had delivered 200 
gpm when it was new, this contrac- 
tor felt sure that the guarantee de- 
sired by the owner could be met. 
He took the job then to construct 
a 10-inch well that would vield at 
least 150 gpm of sand-free water. 

The contractor decided upon a 
naturally-developed well rather 
than artificial gravel packing, even 
though he knew the formation 
would be a fairly fine sand. Drilling 
was started early in October of 
1952. As was expected, a fine-sand 
water-hearing formation was pene- 
trated at 148 feet to 158 feet. The 
driller estimated this stratum to be 
good for a vield of about 100 gpm. 
He proceeded to drill deeper to a 
second known formation which he 
encountered at 180 feet to 200 feet. 
Ile then decided to screen both for- 
mations to insure the vield he had 
guaranteed, and ordered a 10-foot 
section and a 20-foot section of 10- 
inch well screen. He selected No. 10 
screen-slot openings for both sec- 
tions, the sand in both formations 
being fairly fine. 

The screen sections were assem- 
bled with a 23-foot length of pipe 
separating them to case off the ma- 
terial between the two formations. 
The combination string of screen 
and pipe was then telescoped thru 
the 10-inch casing as shown in the 
accompanying illustration, and low- 
ered to the bottom of the well, 
which was at a depth of 202 feet. 
After bailing and surging the well 
to develop the formations around 
the screen, a test pump was in- 
stalled, 

When the pump was started, the 
owner stood by skeptically, intent 
on seeing that the driller fully com- 
plied with the guarantee in the con- 
tract. The initial discharge of the 
pump brought along a small amount 
of sand but in a short time the wa- 
ter was completely sand free. The 
vield was 400 gpm, twice the orig- 
inal yield of the old sand-pumper 
100 feet away. The new well was 
test-pumped continuously for 23 
hours at 400 gpm without even a 
trace of sand. Needless to say, both 
the driller and the owner were more 
than pleased. 


The first cost of the new well was 
a little higher than the old one. 
However, the useful life of the old 
well was only two years, so the 
cost per year of that well was very 
high indeed. When you add to this 
the cost of pump repairs and extra 
power-cost of inefficient pump op- 
eration, it is easy to see how the 
slightly higher price paid for con 
structing the sand-free well will re 
sult in much lower cost-per-year. 


Irrigation Well in California 

Another case history of costly 
sand-pumping was sent in from 
central California. The following 
details are quoted from the story 
of this job as it was given to us: 


“Last vear we sold and installed 
a 60 HP pump for a rancher near 
here. Although we do no well drill- 
ing, it is tied in with our pump 
business. This new pump was set 
in a new well after it had been 
tested for approximately one week. 
The test pump was &”, at a setting 
of 180 ft. Capacity was approxim- 
ately 1000 gpm. The testing pro 
duced quite a bit of sand but grad- 
ually almost completely cleared. 


“Several months later the new 
pump was installed. The well pump 
ed sand almost continuously with- 
out ever clearing up. Finally the 
pump had to be pulled for bowl] re 
pair. The pump was stuck and we 
had to have the rotary rig that 





LOG OF CALIFORNIA 
IRRIGATION WELL 


O0'— 25' Surface soil and yellow clay 
25— 45 
45— 66 
66— 90 
90—112 
112—135 
135—158 
158—192 
192—202 
202—248 
248—27! 
271—362 
362—333 
383—430 
430—452 
452—490 
490—500 
500—507 
507—520 
520—545 
545—585 
585—600 


Fine sand and thin streaks of clay 
Sand and streaks of yellow clay 
Yellow clay and streaks of sand 
Yellow clay thin streaks of sand 
Yellow clay and gravel 

Blue clay mixed with coarse sand 
Blue clay mixed with coarse sand 
Gravel 

Blue sandy clay 

Sandy yellow clay 

Sandy blue clay 

White clay; thin streaks of sand 
Clay and shells of tough clay 
Biue clay and thin streaks of sand 
Blue clay mixed with medium gravel 
Yellow clay and gravel 

Gravel 

Sand and medium gravel 

Blue clay 

Medium gravel 

Tough yellow clay 


CASING DETAIL 


0 to 250 ft 14 
250 to 350 ft. 12 pipe, '/4 
350 to 600 ft. 12” pipe, | 

with '/eg'' x3 


pipe, '/4" wall 
wall 


4 wall, perforated 


clean-cut slots 


Abandoned irrigation well that caved in from 
sand pumping. Photo shows end of shaft and 
which 's sand 


column pipe of turbine pump 


locked in well 


drilled the well, come to the job and 
pull it out. The casing which was 
l4-inch pipe with '4-inch wall, was 
collapsed and they had to pull pump, 
casing and all. 

“A new well then drilled 
fairly close by in the same area by 
the same company. This was a 22 
inch diameter well of the gravel 
envelope type. A total of 51 cubic 
vards of gravel was poured in from 
the top. 


Was 


“We installed the turbine pump 
again with new bowls, and in a 
short while they became worn 
from excessive sand, With the 
pump set at 200 feet well would 
produce a maximum of approxim 
ately 400 gpm. The rancher claims 
that just as the bowl 
lv worn, the well began to clear up. 


became bad 


“We pulled the pump again and 
repaired the bowls and the same 
thing happened again. Only thi 
time the shaft broke just above, 
so we had this damage in addition 
to worn out bowls. 

“So, once more we pulled the 
pump and changed the bowls. It 
seems to be doing better now 
pumping about 4 months and al 
most continuously day and night, 
with not much sand, but only about 
250 gpm. 

“There many varying 
opinions about the solution to this 
problem that I thought | would 
write to you and see if you could 
hed light on the matter. 
While like the pump business 
we this gentleman go 

(Continued on Page 4) 
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REASONS WHY SOME WELLS 
ARE DISAPPOINTMENTS 


(Continued from Page .3) 


to such expense and apparently at 
not much success. 


“Recently they have been think- 
ing of perforating some of the top 
portion of the well that hasn’t been 
cut. We could do this, but have told 
them they would have to be re- 
sponsible for excessive sand or a 
caved-in well. The district they are 
in is good generally in the supply 
of water, but running sand is also 
quite prevalent.” 


The log of the well described in 
the above letter is shown here to 
indicate the water-bearing forma- 
tions that were encountered. De- 
tails of the blank pipe and perforat- 
ed pipe used in completing the well 
are also viven, 

Wells in High Plains Area 

Sand-pumping has been a severe 
problem in the High Plains area of 
Texas where pump irrigation is 
practiced on a large This 
area Comprises some thirteen coun- 
ties. The principal water-bearing 
formation in this area is known as 
the Ogallala formation. This is a 
non-uniform sandy deposit which 
extends from the ground surface to 
depths of 200 to 300 feet thruout 
most of the region. The formation 
is composed of silt and fine sand, 
with some coarse sand and gravel. 
The coarse materials are present 
at various depths, but are most 
often found in the lower part of 
the formation. The character of 
the materials in the Ogallala varies 
greatly from place to place. The 
materials do not seem to be in hori- 
zontal beds, but change both verti- 
cally and laterally. Sand found at a 
depth of 150 feet in one spot may 
be found 250 feet deep a short dis- 
tance away. The situation is made 
still more variable by the presence 
of lime-like material which partial 
lv cements much of the sand of the 
formation. In some places, the sand 
is cemented in thin streaks; in oth- 
ers, it is cemented thruout a consid- 
erable thickness. 


scale. 


The cementing material holds the 
sand of the formation in place and 
prevents caving under certain con- 
ditions. In such cases, of course, 
some of the voids in the sand are 
filled with the cementing material 
which decreases the vield of the for- 


os ER. 
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Sand pumped from t6-inch irrigation well. Well completed with torch-slotted pipe; near Here 
ford, Texas. 


mation. Some sands are uncement- 
ed, and where this is the case sand 
is pumped out with the water when 
slotted pipe is used in the wells. 

The accompanying illustrations 
show some sand-pumping wells in 
one section of the High Plains 
Area. From these pictures, one can 
get a good idea of the seriousness 
of the problem, and judge the ex- 
tent of pump repair, the frequent 
well replacement and the cost of 
hauling away the sand that irri- 
gators must put up with under 
these conditions. 


The common practice in this area 
where these pictures were taken is 
to drill the well, set the pipe in the 
hole with perforated sections ex- 
tending from a little below static 
water level down to the bottom. A 
turbine pump is then put in tem- 
porarily to more or less “develop” 
the well and test it. It is hoped in 
each case that the initial pumping 


Length of 18-inch pipe 
pulled from sand-pump 
ing well. Sudden caving 
or slide of material un 
derground resulting 
from _ sand - pumping 
bent the pipe as shown. 


will remove all the sand that has 
been loosened around the hole by 
the drilling operations and that the 
formation will stand up and not 
cave any further. Where the ce- 
menting medium in the sand is 
strong enough, the formation does 
stand; but usually sand continues 
to cave, sometimes very slowly and 
other times more rapidly. Some- 
times the sand is loose enough that 
it comes into the well in large 
quantities and the well is lost dur- 
ing the preliminary pumping. 
Those wells where the formation 
shows signs of standing up are put 
into production. Some of them do 
pump sand-free, and in such cases 
this is the result of enough cemen- 
tation of lime-like material in the 
sand to hold it in place. Many of 
the wells, however, give more or 
less sand whenever they are pump- 
ed. When, over a period of two or 


‘Continued on Paye 13) 
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Methods of Tracing Ground-Water Flow 


There are occasions when it is 
desirable or even necessary for a 
driller or engineer to determine 
the direction of flow of ground 
water. This is particularly true in 
cases where more than one well is 
to be drilled for the purpose of 
drawing water from the same 
water-bearing formation. In most 
ground water formations, particu- 
larly sand and gravel, there is a 
slow but definite movement of the 
water as a body in a certain direc- 
tion, and it has been found that a 
greater vield will be obtained, due 
to less interference between wells, 
if the wells are placed so that they 
are in a line across the direction of 
the ground water movement. That 
is, if the ground water movement 
is from north to south, the least 
interference and greatest yield will 
be obtained by placing the wells in 
an east and west line across the 
ground water flow. If the natural 
movement of the ground water is 
fairly rapid—say a few feet per 
day—the effect of the location of a 
line of wells with reference to it is 
appreciable; but if the movement 
is very slow—a few inches per day 
—the effect is slight. 


In other cases, a well may show 
signs of persistent contamination 
which appears to be originating at 
some point beyond the well itself. 
For example, a swamp or nearby 
sewer may be suspected. Frequent- 
ly, it is possible to check this by 


f 


Expected Direction 
of Flow 


2 


Fig. |. Triangular arrangement of wells for 
determining direction of ground water flow by 
means of color, chemical analysis, or electrical 
conductivity. Distance between wells increases 
as the depth of the wells increases. The “ex- 
pected direction of flow” is usually toward 
the nearest open body or stream of water; but 
this may not prove to be the actual direction 


determining if there is a connect- 
ed flow between any of these pos- 
sible sources of supply and the well. 

Occasionally the tightness of 
packers, seals, or cementing jobs 
can be tested by checking the flow 
into adjacent wells; or the suspi- 
cion of contamination due to cor- 
roded casings may be checked in 
the same way. These troubles are 
more commonly checked by apply- 
ing compressed air or water pres- 
sure to the suspected well; but this 
will not check the effect on other 
adjacent wells 


Three Convenient Methods 

There are three methods of 
checking the direction of under- 
ground flow which are generally 
practicable, namely: (1) The 
method in which dyes are used and 
the detection is made by color: (2) 
the method in which soluble salts 
are used and detection made by 
analyzing the water to determine 
the presence or increase in the 
amount of these salts; and (3) the 
method in which an electrolyte is 
used and electrical equipment is set 
up to check changes in conduc- 
tivity. 

Let us assume that 3 test holes 
have been drilled into the water 
bearing formation in a triangle, as 
shown in Figure 1, and the direc- 
tion of ground water flow is to be 
determined. 


The Dye Method 


If the dye method is used, the 
procedure will be as follows: 

The dye is dissolved in a pail of 
water and placed in one of the wells 
either by pouring it from the top 
or through a line of pipe. It is best 
practice to pour it in through a 
pipe-line rather than merely pour- 
ing it into the casing at the top. 
To do this, a line of small pipe is 
run close to the bottom and the dye 
solution is poured down through 
this small pipe. Enough clear water 
is then poured down through the 
pipe to make sure that the dye 
solution has all been forced out. 
During this procedure the other 
wells are pumped at the same rate, 
and are watched for signs of the 
color. Let us say that the wells are 
numbered as shown in the sketch, 
Figure 1, with No. 1 toward the 
north, and that the dye is poured 


first into well No. 1. If the dye 
appears at about the same time at 
wells No. 2 and No. 3, it may be 
assumed that the natural flow of 
the ground water is very nearly 
from north to south. If dve ap 
pears in well No, and none o 
only faint traces in well No, 3, then 
the tlow is in a general northeast 
to southwest direction. This may 
then be checked by placing dve in 
well No. 3 and observing how 
strong it appears in well No. 2. If 
no dye appears from well No. 1 
into well No. 2 or No 3, then it 
may be assumed that the flow is in 
a general south to north direction 
or southeast to northwest or south 
west to northeast. Checks in well 
No. 2 or well No. 3, pumping from 
well No. 1, will then determine the 
direction more accurately, follow 
ing the proper clearing of the pre 
ceding charge or charges. 


It is important that the rate of 
pumping = in observation 
wells should be low enough so a 


these 


not to establish a gradient of suf 
ficient extent to induce an exten 
sive movement of the water toward 
them, contrary to. the 
movement. That is, if a 
pumped at a enough rate, 
the influence will induce 
a flow toward it from the point of 
location of an adjacent 
though the natural movement of 
the water is in the opposite direc 
tion. This would, of course, result 


natural 
well is 
great 
cone of 


well even 


Page 6) 


Well drilled for Dexter Park by E E 
Michigan 
and flows 


Cribley 
is 102 feet deep 


about 10 gpm 


and Son of Dexter 
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TRACING GROUND 
WATER FLOW 


(Cantinued from Tage 6) 
in a false assumption as to the di- 
rection of natural flow. By keep- 
ing the rate of pumping in an ob- 
servation well as low as practicable, 
this error will be avoided, 

The principle of this method is 
simple and can be applied with a 
minimum of trouble. It must be 
remembered, however, that there 
is always the possibility of phys- 
ical or chemical changes taking 
place which might make detection 
by this method difficult or even 
impossible. 


Kinds and Amounts of Dyes. 
The dye which is generally used 
is fluorescein. Fluorecein has a 
distinct yellow-green color by re- 
flected light, and is best adapted 
for the work. It can be detected 
with the naked eyes when present 
in as small quantities as one part 
in 40 million parts of water. With 
the aid of an instrument, called the 
fluoroscope, it can be detected when 
one part is present in 2 billion 
parts of water. It is not affected by 
Clays and will travel long distances 
underground without changes in 
its physical properties. If it passes 
through peaty formations, how- 
ever, it is likely to lose its color. 
This should be borne in mind when 


Marshy prs 


7) 
y \\/ 


Fig. 2. This sketch shows how a well may be polluted by seepage 
from a sink-hole and surface stream located some distance away. 
By means of crevices and solution channels which are connected 
together, the surface water may seep through and find its way 
into the well with little or no filtering or purification 
shown in this illustration would be particularly subject to such pollu 
tion because it is improperly seated in the water-bearing sandstone 


Sinkhole 


from 
where 


checking for pollution 
marshes, sink-holes, ete., 
peat is likely to be present. 


While a very small amount of the 
dye is detectable, nevertheless, it 
is best to use an excess. For small 
wells at short distances, a few 
ounces are enough; but in large 
wells at considerable distances, it 
may be necessary to use large 
amounts. 


With further reference to the 
use of dyes, we quote the following 
from a U.S. Geological Survey re- 
port on “Fluorescein, an Aid to 
Tracing Waters Underground,” by 
Herman Stabler, Chief Engineer, 
Land Classification Board, U. S. 
Geological Survey: 

“FLUORESCEIN, a 
stands at the top of the 
and dyes used for tracing water under 
ground. This ubstance ha a reddish 
orange color, but when dissolved in water 
and diluted appears by refleeted light a 
brilliant green. Its pre-eminence as an 
aid to tracing ground water lies in the 
fact that minute quantities can be de 
tected by the eye without resort to 
chemical analysis. If material of good 
quality is used 1 part of fluorescein in 
10,000,000 parts of water will be visible 
to the naked eye and 1 part in 10,000, 
000,000 can be detected with the aid of a 
long glass tube so prepared as to give 
full value to the green color. If a secret 
test is desired, do not use 
it makes its pre 


coal-tat produc Se 


list of chemicals 


fluorescein, for 
known in an un 


sence 





Mimeographed Report indexed as D-1 in 
Bibliography W.S.I. No. 992, U 


S.G.S. 


Stream 


The 


well 


formatiors 


mistakable manner and will prove its 
to the most prejudiced observer. To 
a seeker after truth and publicity it is an 
ideal helper. It is useless for waters con 
taining free mineral acids, which render 
it colorless, and is unsuitable for pe 

tests on peaty for this 
With this exception it is avail 
able for practically universal application. 
mineral constituents of ordinary 
waters, particularly carbonates, will re 
duce the visibility of fluorescein, some of 
the coloring matter will be absorbed by 
soils through which it passes slowly, and 
a part tends to settle out in 
basins, perhaps later to be washed out 
on agitation by a large inflow of water. 
These effects are small in most cases but 
should be considered in determining the 
“dose” of the indicator to be 
ally speaking, the dos« 
puted to give about 1 

in the effluent if 


Cast 


colation 


reason, 


Some 


pools or 


used. Gener 

should be 
part in 10,000,000 
results visible to the 
naked eye are desired. The conditions 
under which the individual experiment is 
to be undertaken will, of course, furnish 
some guide to the dosage. Some tests 
made by the’ writer several ago 
may be of 


com 


years 
interest 


“A kilogram (about 2', 
fluorescein was placed in a 
second-feet flowing into a sink hole in 
limestone. It was next seen 24 hours 
later at the outlet of an underground 
stream flowing 2.5 second-feet and at a 
point 12,000 feet distant. This stream 
was turbid and the time required for the 
flow was so great that passage through 
large pools was indicated. However, the 
effluent stream showed a maximum of 
0.15 parts per million of fluorescein and 
the flow continued visible to the naked 
eye for 60 hours. Apparently 12.5 acre 
feet of water were colored with an 
average intensity of 1 part in 15 or 16 

and a maximum intensity of 


pounds) of 
stream of 1.2 


million, 


Cased Well 








= 

3 
c 
-l3 
a 
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Cases of pollution from such causes are common and can usually 
be traced by one of the methods described in the accompanying 
article. Pollution may also occur due to corroded casing or faulty 
packers in wells penetrating creviced formations which connect with 
surface waters. Protection of potable water supplies requires care 
in the construction and maintenance of wells drilled through such 
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Soluble Salts Method. 

The second method is the same 
as the dye method described above, 
but any of a number of harmless 
soluble used instead of a 
dve, and the check is made by an 
alyzing the water to determine any 
appreciable increase in the pres 
ence of the salts in the water. 


salts is 


Electrolytic Method. 

The third method has the ad 
vantage of being more positive 
than either of the other methods, 
especially for detecting the natural 
direction of flow of ground wate) 
when none of the wells are being 
pumped. It has the disadvantage 
of requiring special equip 
ment, none of which is expensive, 
however. 


some 


Referring to the sketch, Figure 
2, it will be noticed that an insulat- 
ed copper wire is grounded at well 
No. 1, and two insulated copper 
wires lead from this ground to well 
No. 2, one going through a number 
of ordinary dry cells and an am 
meter to a ground on well No. 
and the other being connected to a 
copper, brass, or nickel plated COp- 
per or brass electrode extending 
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Insulated 
Waterproof Wire 


Insulated Spider 




















Electrode 








Insulated 


Spider 





down into the lower end of well 
No. 2. This electrode may be either 
a hollow tube or solid bar, about 
14-inch diameter, and is held away 
from the walls of the casing or 
screen by means of any kind of in 
sulators, such as wooden spools 


The ammeter should be suffi 
ciently sensitive to read at least in 
one-tenths of an ampere. Enough 
dry cells should be connected in 
series so that an original reading 
of from 2/10 to 4.10 amp. is shown 
when the current of the cells is 
thrown on. This indicates the nor 
mal conductivity of the soil and 
water. 
electrolyte is then 
About the best 


Some strong 
placed in well No. 1 
electrolyte to use is 
ammonia The most 
way to handle it is to make a per 
forated bucket out of sheet steel 
or brass, put about 15 to 20 pounds 
of granulated sal ammoniac into it, 
and lower it to the bottom of the 
well. If the flow is from well No. 1 
toward well No. 2 there will be a 
definite increase in the conductiv- 
itv which will show up in a very 
noticeable and rather rapid in 
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TOMS COLUMN 


Dear Fellows: 


| reckon that there ain’t a driller 
in th’ business that hasn’t got a 
collection o’ prize wells both Ways 
that is, good an’ 

bad. Seems like you 

no sooner ge |- 

ing kind. o’ Chesty 

after things has 

gone along good fer 

a while when up 

doggoned 
job that kicks you 

in th’ shins an’ 

slaps you in th’ face. Don’t seem to 
make very much difference how 
long you've been in th’ business, 

either. Th’ young drillers 
times get it in th’ neck 
they ain't got the experience to tell 

‘em what to do when th’ going gets 
tough ; an’ th’ ol’ fellers jest get 

too durned themselves an’ 
end up doin’ some foolish piece o' 
carelessness ev'ry once in a while. 
But that ain’t exactly what I mean. 
Fer that kind o’ bad jobs you can 

put th’ blame where it 


comes a 


some- 


because 


sure o 


belongs ; 
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but th’ bad ones | mean are th’ 
ones that jest go plain contrary. 
When you bump into one o’ them 
babies you get to wondering why 
in blazes you ever took up th’ well 
drilling business. Ain't it a fact? 


Well, sir, I’ve had quite a few o’ 
them over th’ vears. An’ here jest 
this last two months we've been 
rassling with one that made us all 
doggone glad when we marked th’ 
job finished. It wasn’t that any one 
thing was so bad but jest one 
blasted thing after th’ other, until 
we feelin’ that th’ devil 
himself had put a hex on th’ thing. 


got to 


As this kind of a job usually 
does, it started out like a sweet 
proposition. It was a well fer a 
county institution over on th’ 
southwest edge of th’ area we call 
our home territory. It was located 
in a broad old river valley that had 
cut through th’ higher country all 
around it. Most ev’rywhere outside 
of th’ valley itself you can get good 
wells in sand an’ gravel. I reckon 
there’s twenty o’ these fer ev'ry 
well drilled down to th’ rock for- 
mations below. But in th’ valley 
itself it’s spotty. IHlere an’ there 
you get good wells above th’ rock, 
but in th’ other places you have to 
go on down. One bad thing about 
th’ rock wells in here is that th’ top 
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rock is a limestone that has got a 
lot o’ seams an’ channels in it an’ 
connects with sink holes all 
through that area, an’ th’ water in 
it shows up bad lots o’ times. So th’ 
usual thing to do when you put 
down a rock well is to go through 
this limestone an’ case it off with 
a liner drove tight into th’ shale 
that lays under it, then drill 
through to th’ sandstone below, 
where you get good water. 


There’s only one bad slant to 
this which ain’t so good fer th’ 
long run th’ water head in th’ 
limestone is a little higher than in 
th’ sandstone, an’ so th’ bad water 
is likely to pollute th’ good water 
if a casing rots out. How many o’ 
these “leakers” there actually are 

an’ whether there is any actual 
pollution I don’t know; but | 
know th’ health people are on th’ 
job. 


Well, this well we drilled was in 
this area an’ to take care o’ th’ sit- 
uation th’ specs on th’ job called 
fer a 20-inch O.D. casin’ to be run 
into th’ limestone far enough for 
a tight shut-off, with or without 
cementing. Then a 19-inch hole to 
be drilled through th’ limestone 
and 10-feet into th’ shale, an’ cen- 
ter a 12-inch pipe liner in th’ hole 
an’ cement all th’ way up. After 
three days setting time, drill out 
th’ plug an’ finish th’ hole through 
th’ sandstone. That’s all there was 
to it—looked like a nice sweet job 
that we got at a fair figure. 

So we moved onto it on a Mon- 
day morning an’ th’ jinx hit us be- 
fore we got set up. It started to 
rain jest after noon a slow 
drizzle. Th’ boys kept on workin’ 
an’ was jest ‘bout ready to call it 
a day when Swig slipped on a mud- 
dy board an’ twisted his leg so bad 
we had to take him to th’ hospital 
to be X-rayed an’ then taped up. 
That meant he was off th’ job fer 
ten days. We put on another boy 
to run th’ job—a good driller but 
not much experience on this kind 
of a job. That didn’t bother us, 
though, ‘cause there wasn’t any 
reason to expect trouble. 


They got started drillin’ on 
Wednesday an’ when I stopped in 
on th’ job on Thursday afternoon 
they was screwin’ a_half-length 
onto th’ starter length in th’ hole 
Ev'rythin’ was goin’ good an’ right 
on schedule. Th’ next morning | 


got two telephone calls five minutes 
apart. Th’ first one was from a 
nearby town where their pump 
konked out on ‘em an’ they wanted 
us over there as quick as we could 
make it because they was supplyin’ 
some water to a canning plant an’ 
they figgered they'd be down to air 
in their mains by night. Doggone 
it! ul bet I've talked to them a 
dozen times about a standby well. 
But no, they’ve always got by so 
they figgered they could jest keep 
on pushin’ their luck. Well, this 
time they went too far—they was 
plumb out o’ water fer ten hours 
before we got ‘em goin’, an’ we 
darn near busted our backs gettin’ 
it fixed up that soon. (By th’ way, 
now that th’ horse was. stolen, 
they’re putting a lock on th’ barn 

we're drillin’ a new well fer them 
right now.) 

Th’ second ‘phone call was from 
th’ driller on this 20-inch well. He 
said they had run into a “nigger 
head.” In fact, they had got 
through about 5-foot of bouldery 
stuff but had landed onto what 
looked like a big boy. Never ran 
into such a thing in th’ other wells 
we drilled in that area. 

“Well, what you 
should do?” I asks him. 

“Shoot it!” says he. 

“Do you know how?” | asks. 

“Sure! I’ve been on a dozen jobs 
where we dynamited,” he says. 

I told him I was goin’ to check 
this pump an’ if he could handle it 
himself to go ahead. So that’s how 
we left it. 


do think you 


Well, I suppose you've guessed 


All week my rig has been goin’ eek, grr, psst 
slup, clunk—and now it just up and quit for no 
apparent reason 


‘ inte Arne M 


Rotary rig used by J. V. Stoddard Drillers, Inc 
of Hooper, Utah 


what happened before | tell you 
That’s right! Blew off th’ shoe an’ 
run a split ‘bout 4 foot long on th’ 
bottom length. Didn't like to pull 
back any further than he had to, 
an’ miscalculated how the shot 
would jolt things under those con 
ditions. Maybe it wouldn't of hap 
pened ‘nother time; but it sure did 
this time. No use cryin’ over spilled 
milk; so I jest told "em to pull out 
an’ start over. 


This time we ran‘into th’ same 
thing, o course, but we tamped 
careful an’ pulled back farther an’ 
got down to th’ limestone without 
any more casualtie but it was 
slow an’ expensive goin’, as you 
men know who have up 
against such a thing. It doesn’t 
help a man’s pocketbook or his dis 
position. An’ we weren't through 
with this rascal yet, either. Head 
ache No. 3 was that we still didn’t 
have a shut-off with our casing 
about 2 foot into th’ limestone an’ 
goin’ too hard fer comfort. So that 
meant pullin’ back up about a foot 
an’ a half an’ cementing. We used 
a mix of cement we like 100 
pounds of cement and 10 pounds 
of bentonite to 10 gallons of water 
Fills up openings better, an th’ 
plug drills out nicer. We set it with 
a dart valve bailer an’ drove our 
casin’ back down. We let her sit 


ed on Page 19) 


heen 
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(Continued from Page 9) 


about 36 hours, drilled out th’ ce 
ment plug an’ found we had a tight 
hole. So that was easy to lick but 
it was time an’ expense we hadn't 
expected. 


Irom there on th’ drillin’ went 
O.K.; but we noticed there was 
more an’ bigger crevices or chan- 
nels in th’ limestone, than we had 
run into in other wells, an’ lots o’ 
water too. Right away that spelled 
trouble when it came to cementing 
th’ 12-inch liner. Now, I don’t 
claim to be no expert at this busi 
ness of cementing but we've done 
a good bit of it an’ we haven't had 
any trouble to speak of. But with 
these good-sized openings we fig- 
gered it might almost be like pour 
ing water down a rainspout. 


We went ahead an’ drilled th’ 
hole down LO foot into th’ shale an’ 
then ran th’ 12-inch pipe into th’ 
hole. We used centering spiders at 
each joint, as called fer in th’ specs, 
to be sure th’ liner was centered in 
place. We had decided to pump th’ 
cement down around th’ outside 
instead of workin’ from th’ inside, 
floatin’ or squeezin’, ete. This way 
we could tell quite easy where we 
was at an’ what was happening to 
th’ grout. With all these crevices, 
etc. we decided to mix in these thin 
little plastic squares with th’ ce 
ment, usin’ th same grout mix as 
| mentioned before and adding a 
pound or two o’ these squares to 
th’ sack. This mixture will do a 
good job of closin’ off a loose for- 
mation, even some pretty good 
openings. 


At first things went along fine; 
but up about half way it kept goin’ 
right away on us an’ we knew we 
Was pumping into some sort o’ big 
solution channel or crevice. No 
tellin’ how much it might take be 
fore it off, either. So we 
decided to try bustin’ up a few old 
buildin’ blocks into small 
These had square ragged edges an’ 
we figgered they'd bridge over 
pretty easy an’ give somethin’ fer 
th’ cement grout to lean up against. 


closed 


pieces. 


We went ahead with this scheme, 
feeling our way along. Sure enough, 
it turned th’ trick an’ we used it in 
a couple more spots further up. 
Sounds like a sort of crude way o’ 
doin’ it; but it worked—an’ that’s 
th’ real test after all, ain’t it” 


EXPLANATION 
Streamflow det cient, among low 
*% of record tor the month 
vroam low excessive, among high 
est 25% of record for the month 
secter han any percentage pre 
viously recorded tor the month 
ess han ony percentage pre 
viously recorded tor the monm 
All numbers ore percer 
bosed on median oF © 


avai 


streamflow for the month, 
@ tor the standard period 1921-45 
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N TO NORMAL FOR TH ONTH. A 19° 


A Review of Ground Water Conditions and Surface 


Run-Off for the First 


The current vear started with 
ground-water storage below aver- 
age and runoff in general deficient. 


In the Pacific Northwest the flow 
of the Columbia River at The 
Dalles was only 687 of normal in 
December, 1952. In the Southwest, 
ground-water levels were at or 
near record-low levels. Well levels 
were below average in most of the 
mid-continent area, in spite of 
heavy runoff in the northern parts. 
Runoff deficient in Ohio 
that it constituted a threat to the 
surface-water supplies of many 


Was 


Su) 





Krom there on in it was clear 
sailin’. Finished th’ bore hole, ran 
th’ test, set th’ pump, an’ got th’ 
job accepted an’ th’ bill O.K.’d. But 
th’ jinx wasn’t done with us vet 
We got a letter back from th’ coun 
tv treasurer savin’ th’ bill couldn't 
be paid from th’ funds they had 
set aside because this job was not 
covered, an’ we'd have to wait un- 
til a special appropriation could be 
put through in th’ next budget; 
but he felt sure we would get our 
money before next summer. 


Now, how do vou like that? 
Yer ol’ friend, 


TOM 


Nine Months of 1953 


towns and industries for the com- 
ing summer season. 


The month of May was marked 
by major floods in the Gulf states. 
Louisiana had its second-worst 
flood in history, the worst being 
the great flood of 1927. Serious 
floods also hit the river basins of 
eastern Texas. There were also 
local floods in areas of the north 
ern states. In contrast to this, the 
runoff was deficient in the Colo- 
rado River basin which dropped to 
a record low for the month of May 
at Grand Canyon. The runoff of 
the Guadalupe River was at a ree- 
ord low, and there was no flow 
the Pecos River at The Red 
River had only 5° of average flow 
near Terral, Oklahoma. 


Pecos. 


In May, well levels were general 
lv below average in the southern 
half of the United States, and 
above average in the northern half. 
In the heavily pumped area near 
Redlands, California, and through 
out most of New Mexico and Ari- 
zona, Wells were at new record lows 
or near-record lows. In contrast to 
this, New York and Indiana showed 
high levels in most wells with new 
high records set for the month 


spots of New York. 


in 
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June continued this same _pic- 
ture, in general, with above-aver- 
age conditions in much of the 
northern states and many more or 
less localized floods in the area be- 
tween the Mississippi River and 
the continental divide. The drought 
continued in much of Oklahoma 
and Texas with some streams at or 
near record-low flows. Ground- 
water levels were reported low, 
and in some cases at new low rec- 
ords, in New Mexico, Oklahoma, 
Texas, and Kansas. 

July resulted in little general 
change over the country as a whole. 
Well levels were above average in 
the Northwest, northern mid-con- 
tinent and Great Lakes areas. 
Ground-water levels were at or 
near record lows in many parts of 
the South. 

During the month of August the 
drought in Texas was somewhat 
relieved, but wells remained = in 
general below average for the 
month, and some new low records 
were established. Ground-water 
levels in the southern mid-conti- 
nent and southwestern regions 
remained generally low. In the 
Southeast, deficient runoff caused 
shortages in surface-water  sup- 
plies but ground-water levels re- 
mained at or above average in most 
locations. 

In Ohio runoff during August 
was deficient in most sections and 
surface water supplies were great- 
ly affected. Some cities placed re 
strictions on the use of water. 
Springfield’s situation was so criti- 
cal that the penalty for violation 
of the emergency conservation 
measure was “a fine up to $500 and 
imprisonment up to 90 days.” Local 
deficiencies developed in municipal 
water supplies in central and 
southern Illinois, including com- 
plete failure of some small-town 
supplies. 

By the end of August the fol- 
lowing sections were showing be- 
low-average water levels in most 
wells: New England, the New Jer- 
sey-Pennsylvania-Delaware-Mary- 
land area, the south mid-continent 
area, and the entire Southwest. In 
Nebraska, many towns limited the 
use of water for sprinkling; water 
levels in irrigation wells in the 
lower Platte River valley dropped 
to record-low stages. The following 
sections were holding averave or 
better than average levels: New 
York, the north mid-continent 
area, the Southeast, and the North- 
west. 


LEGAL STATUS 
OF GROUND WATER 


Interest in legal control of ground- 
water use and well drilling increases 
constantly. Many states are adopting 
new laws or new regulations. All drill- 
ers need to be informed on what is tak- 
ing place. 


Texas 

About a year ago, the Texas 
Section of the American Society of 
Civil Engineers submitted a sug 
gested water policy for Texas to 
the governor and urged its adop- 
tion. This document was the result 
of a long study made by a five-man 
committee headed by Simon W. 
Freese of Freese and Nichols, con 
sulting engineers of Fort Worth. 
In a parallel move, this spring, the 
Texas Water and Sewage Works 
Association drafted a report say- 
ing that the Texas water problem 
is one of water management, point- 
ing out the non-existence of 
any agency to formulate a 
state-wide water program and rec 
ommending that a water resources 
committee be set up. 


state 


The legislature and the gover 
nor have followed these actions by 
setting up a nine-man 
resources cominittee, 
committee the 
long-range water policy 
servation 


water 
giving the 
drafting a 

and con 
program for Texas. Ap 
pointments to this committee were 
completed in July. The committee 
will, no doubt, give full considera 


job of 


tion to the engineers’ suggested 
water policy and to the water and 
works operators’ 
mendations. In any case, changes 
in Texas ground-water and surface 
water laws are sure to follow in the 
near future. 


sewage recom 


Arizona 

The State Supreme Court, early 
this vear, ruled that ground-water 
in Arizona belongs to the land 
owner and is not subject to public 
control. This ruling left the situa 
tion wide open for drilling new 
wells without the permits required 
by the Groundwater Act of 1948 
The legislature reacted at once and 
quickly enacted a bill prohibiting 
until Mareh, 1954, all drilling of 
new irrigation wells in critical 
areas, Which actually involve large 
sections of the state. 


During the few days while the 
situation was wide owners 
kept drillers working “around the 
clock” to get new wells started in 
areas where permits had previous 
ly been restricted. No one 
how many new wells were started 
without permits, but estimates put 
the figure at close to one hundred 


open, 


knows 


Before 


pires in 


the emergency law ex 
March, 1954, the State 
Groundwater Commission hopes to 
write a groundwater under 
the provisions of the law. Ade 
quate police power will be included 
Legal tests of the law and code are 
sure to follow. 


code 


Exhibit of Fred E. Butler of Pueblo at the Colorado State Fair included rotary drilling rig turbine 
pump and section of Johnson Well Screen 
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CALIFORNIA 


The 5th annual convention of 
the Associated Drilling Contrac- 
tors was held on September 25 and 
26 at Hoberg’s Resort, in Lake 
County. Details will be reported in 
a later issue. 


NEW ENGLAND 

As previously reported, the New 
England Water Well Drillers As- 
sociation held its annual meeting 
on August 1 at the Snow Bowl in 
Camden, Maine. At the business 
meeting Ed Hartley of Turners 
Falls, president of the association, 
lead a discussion of insurance rates 
and changes by the National Bu 
reau of Underwriters. 

The members voted to donate 
$200 to Al Seales of Rutland, Mas- 
sachusetts, who was badly hit by 
the tornado of June 9th. Richard 
Klanders and Ralph Gray were ap- 
pointed to collect the money for 
this purpose and forward it to Al 
Scales. Following the meeting a 
well-attended banquet was enjoyed 
by everybody. Many of the drillers 
and their families made a weekend 
of it, and toured the Maine coast 
after the formal part of the meet- 
ing was finished. 

- A meeting was also held on Sep 
tember 19 at Hartley’s shop in 
Turners Falls; a corn roast at Vin- 
cent Sullivan’s camp in Northfield, 
Massachusetts, filled everybody’s 
stomachs in good shape. As soon 
as we find out how many ears of 
corn were done away with, we will 
pass the word on. 


KANSAS 

The Kansas Water Well Drillers 
Association will hold their annual 
meeting in the civic auditorium in 
Emporia, Kansas on November 6 
and 7. The program is now being 
arranged, and gives every indica- 
tion of being an interesting and 
well-rounded one. 

The program will feature an ad 
on legal matters . affecting 
drillers by L. L. Henry, attorney 
and member of the state legisla 


dress 


Office building and one of the rigs of the Falwell Well Corporation, Lynchburg Virginia Falwell 
operates throughout central Virginia. 


ture. Other talks and demonstra- 
tions will include drilling and com- 
pleting irrigation well; building-up 
and hard-surfacing drilling bits; 
lubricants; and electrical installa- 
tions. 

The meeting will with a 
banquet and dance at the Broad- 
view Hotel on Saturday evening. 

Keep the dates in mind, and 
make arrangements to get to Em- 
poria for the weekend, November 
6-7. 


close 


PENNSYLVANIA 
The new officers and directors of 
the Western Division are as fol- 
lows: 
C. d. 
co. 


Markel, president, Jeanette 


Boehm, vice-pres., Zelien- 


Lininger, 2nd 


Greenville. 


Joe vice-pres., 
Russel 

Scottdale. 
Muriel Butcher, 

Washington. 


Baird, 3rd vice-pres., 


sec.-treas., 


Directors: 

Kred Albright, Altoona 

Orion Freer, Port Allegheny 
Wayne Ferguson, Allison Park 
Jos. Heidelmeier, Washington 
Paul Boehm, Baden 

Clifford Parker, Sharon 

Dwight Moody, Meadville 
James Wright, Bellefonte 


The early summer meeting, 
which was held on June 13 at the 
farm of Jos. Heidelmeier, Wash- 
ington, was an Ox Roast. About 
120 people were on hand to help 


make away with the ox and to par- 
ticipate in the festivities of the 
annual outing. These outings, as 
usual, are one of the most popular 
get-togethers, and are enjoyed by 
everyone. The new president, C. J. 
Markel of Jeanette, presided at the 
meeting. The new committeemen 
for the coming year were appointed. 


The next meeting after the Ox 
Roast was held August 15 at the 
Mountain View Hotel, Greensburg, 
Pa., but we haven’t gotten the de- 
tails of the proceedings as yet. 


WISCONSIN 

The Wisconsin Well Drillers will 
have their 1954 annual meeting on 
April 1, 2, and 3 at the Hotel North- 
land in Green Bay. Although this 
is a long time off, keep it in mind 
so you don’t schedule anything 
else for those days. Don’t forget 
to bring your equipment for April 
Feol’s jokes this advance notice 
should give you plenty of time to 
work up some really good ones. 


IDAHO 
The officers of the Idaho Drillers 
Association elected at the meeting 
at Sun Valley on July 11, are as 
follows: 
Howard F. Andrew, president 
Harry Bolton, Ist vice-president 
Guy Cushman, 2d vice-president 
W.b. Bowler, secretary-treasurer 


SOUTHERN CALIFORNIA 


The annual convention of the 
Southern California well drillers 
was held on Friday, October 2, in 
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Los Angeles. A change from the 
hotel atmosphere of former years 
was desired, and so the convention 
was held at the Rodger Young 
Auditorium at 936 West Washing- 
ton Boulevard. Details of the meet- 
ing will be reported at a later date, 
as well as a listing of the new 
directors elected. 


COLORADO 

The Colorado 
tractors Association 
1953. annual convention at the 
Shirley Savoy Hotel in Denver. 
The meeting will take place on No- 
vember 13 and 14. Thomas P. Ahr- 
secretary, is arranging the 
details 


Water Well Con- 


will hold its 


ens, 


ILLINOIS 

The Illinois Water Well Drillers 
Association will hold its annual 
meeting in Urbana on January 20, 
21, and 22, 1954. Be sure to keep 
these open Lang-up 
convention. 


dates for a 


Twelve-inch well being drilled for Edgar 
Brothers Co., by Bostick Well Drilling Co., 
of Macon, Georgia. Six short sections of 12- 
Steel Well Screens 
Yield of well on test was 640 


gpm at |4-feet drawdown 


inch Johnson Stainless 


were used 


REASONS WHY SOME WELLS 
ARE DISAPPOINTMENTS 


Continued from Page 4) 


three vears, a considerable quanti 
ty of sand is pumped out of a well, 
the formation may suddenly cave 
in underground. The result of a 
cave-in is a greatly reduced yield 
and sometimes collapse of the pei 
forated casing. One of the pictures 
on page 4 shows an 18-inch diam 
eter pipe that was bent by one of 
these underground slides. 


The perforated pipe used in these 
wells contributes little toward pre 
venting sand-pumping. The slots 
cut in the pipe are from !y-inch to 
%»-inch wide and several inches 
long. The bulk of the sand of the 
water-bearing formation consists 
of particles less than 1/32-inch in 
size. From this, it can be readily 
seen that where the sand is loose 
and uncemented it will run thru 
the about as easily as the 
water. When there is less tendency 
to heavy sanding, it is almost ce) 
tain that the better results are due 
more to cementation of the forma 
tion than they are to any “screen 
ing” effect on the part of the per- 
forated pipe. 


slots 


() 


The will has just been probated 
of a man 


suburb of 


southwest 
London died last 
November, in which he left to his 
wife: 


living in a 
who 
“One pair of 


my trousers, 


free of duty, and carriage paid, as 


a symbol of what she wanted to 


wear in my lifetime, but did not.” 


TRACING GROUND WATER FLOW 


the 
with 


crease in the reading of 
meter. A check the 
third well will establish the exact 
direction of the flow of the ground 
water. If no increase is noticed, the 
wires should be reversed to 
from well No. 2 to well 
well No. 2 to well No. 3; or well No 
5 to well No. 2; thus getting a 
check in each general direction 


am 
Se¢ ond 


run 
No .? ol 


Checking for Pollution Source. 


In checking possible sources of 
contamination, the dve or 


lyte is dumped into the 


electro 
Usper ted 
source, and a check made by watch 
ing the well, as described above 


Results Usually Dependable. 


Occasionally, these results may 
be misleading because there is al 
Ways some possibility of failure of 
the dye or electrolyte to appear in 
ufficient quantities to be 
able, whereas a definite flow actual 
lv exists. 
the 
that 
with 


notice 


On the whole, however, 
for 
results 


chance 
the 
reasonable 


small 
accepted 
that 


error 1S SO 
may be 
assurance 
they are dependable 


For further informatie ce “Deserip 
Undertlo Meter Used in Measur 
Velocity and Direction of Move 
Underground Water,” by ¢ 


Water-Supply Pape 
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ADVERTISEMENTS 

We w nsert 
equipment 
wanted, et« for our readers 
Advertisements must be brief 
assume responsibility for them, but will be 
gviad to put parties in touch with each 
by this means and suggest that 
gate any offers or inquiries carefu 


elve 


advert 


wanted or 


sements for dr ng 
for ale help or work 
free of charge 


and we cannot 


other 
they invest 


y for them 











FOR 
1,500-ft 
model 3 


SALE Remodeled 
capacity, mounted or 1929 
ton Reo truck. Center-crank 
pudding, 48-ft. single-pole mast with 4 
guy lines, spring-cushioned crown pulley, 
15-in. band wheel, 6 ply 14-in. belt. No 

tool About 700 ft. %” drill line and 

BOO ft li, and line, in good eonditior 

Truck has 7.50 x 20 dual rear and 10.00 x 

20 front tires. Write: Elmer Ray, Box 
117, Latah, Washington, or phone 3508 


FOR SALE: Shur-hit all-steel drill rig, 
32 H.P. engine, V-belt drive; 2 years old. 
Complete 6-inch tools, 2x%-7 joint 
ome fishing tools. Machine and truck it 
good shape. Write: Earl Logan, Washing 
ton, Missouri. 


1923 Star, 


FOR SALE boric 
and 
truck 


Kessler, 


22-W 
cable, 
Price 


Troy, 


1951 Bueyru 
drilling machine, with tools 
mounted on l'e-ton White 
$6,235.00, Write L. J 
Missouri, or phone 349J. 
WANTED: Bit) sharpener machine 
6-inch and larger. Give full details is 
first letter, Write: Goldbeck Well Drill 
ing Company, c/o N. Allen Fk. Company, 
Ringgold, Georgia, or Goldbeck Well 
Drilling Company, $24 KE. Hancock 
Street, Appleton, Wisconsin 

WANTED cable tool 
machines; 
feet de cp 


Competent 

driller for Bueyrus and Star 
6-inch wells, 160 feet to 250 
plenty of new pipe; bits sharpened in 
shop. Experienced careful driller can 
make 550 to 600 feet per month at $1.00 
per foot. Write: Gray Well Drilling 
Company, Box 181, Delafield, Wisconsin. 


FOR SALE: Reverse-hydraulic deep 
well irrigation rig mounted on Ford 
truck; 10°, 20", 30°, and 36” drill bits; 
6” drill stem; Ford tractor and 2,000 
gallon semi-trailer tank with pump; 
ton Ford flat-bed truck with fold-down 
and winch; 24-inch dry cesspool 
drilling bucket; in good condition, ready 
to go to work. Write or eall: J. W. Olson, 
Holdrege, Nebraska, phone 227. 


boom 


FOR SALE: Complete water 
gation drilling machine with portable 
workshop and all equipment. To settle 
Write: Wade H. Ellis, Attorney, 
tox 1200, Alliance, Nebraska. 


and irri 
estate, 


FOR SALE: Failing heavy-duty 1,500 

drill. Also 1,000-A_ Failing complete, 
tools and Write: Fred FE. 
Butler, 619 Street, Pueblo, 
Colorado. 


UCCESSOTICS, 


West 28th 


FOR SALE: No. 
ing machine mounted on 
350 feet %&” sand line; 400 feet 's” drill 
cable; $800.00, without tools. Write 
Suddendorf Well Company, 5214 Camden 
Avenue North, Minneapolis 12, Minne 


sota, 


40 Star all-steel drill 
1935 Chevrolet; 


WANTED: Thoroughly 


driller for reverse 


experienced 
circulation rotary i 
full particular of ex 
names and addresse of 
former employers, and salary expected 
Write Box FHRB, ¢/o Edward EF. Johnson, 
Ine., 2304 Long Av ; Paul 14, 
Minne 


California. Give 


perience Cyive 


: enue, ost 
ota 

Loomis Cl pper drill 
6-inch holes; 
Mounted on sem! 


FOR SALE: 
motor; for S-inch to 
derrick and = ecuable. 

t good tires. Three sizes of stems; 
bailer pipe-puller, and small tools. 
rice, complete, $1,800. Also, 1942 Cher 

rolet reasonable price. Johr 


Gudding, 3, Hillman, Michigan. 


railer: 


tractor at 
Route 


FOR SALE: Cable-tool drill, equipped 
with twin-dise clutches. Complete with 
tools, cable, 1l'42-ton truck, and welding 
outfit. Price $1,000. F. B. White, Valley 
Center, Kansa 


FOR 


new 


SALE: Clipper drilling machine, 
cable, tools; mounted on 1945 Int 
national truck Ready to go to work, 
$1200. Write: H. E. Riser, Main $ 

New Salem, Ohio; phone Pleasantville 
HOR, 


treet, 


FOR SALE 
Mitchhart bit 
mended for dressing bits up to 10-inch; 
price $2900.00, Write: Box SCDC, e/« 
Kdward E. Johnson, Ine., 2204 Lor gy A\ 
Paul 14, Minnesota 


One rebuilt 


recom 


comple te ly 


dressing machine 


enue, St 

FOR 
No. 
1941 


SALE: Star 71 drilling rig, serial 
7555; 40-foot mounted on a 
Ford truck; motor on rig, 
one year old; 800 feet “4” drilling lin 
and about 400 feet sand line Drill, mo 
tor, and truck are all in first-class condi 
tiom «all the way through; no tool it 
cluded. Write: Bill Weisel, Route 2, Box 
26, Alexandria, Minnesota. 


i. ‘ 
=f 
a 


tower, 


LeRoi 


>. 
i, ME Fagot 

a AY Bee tne ae - 

SEE 8 nate 


Well No 


OPM a 0: ; OE Til 


WANTED: Competent driller to oper 
ate drilling business on commission basis. 
G,00d equipme nt and big shop 
Kixeellent territory and good drilling. 
Desire man with sober habits. Reference 
required. S. J. Catlett, 2408 Main, Wood 
vard, Oklahoma. 


available 


FOR 
Smithw 


‘ 


SALE BY 


iy wate! 


OWNER: 
lubricated 
vith right 


One 6 stage 
dee p well 
angle geat 

g.p.m. 225° total head, 
feet 6 x 1% column, 
prelubricating tank and 
pump brand new, 
price $1,850.00, 

Write on 


enue, St. 


irbine, con plete 


drive for o00 
1.760 r. } 70 
20> suction pipe, 
fittings; 


erated: 


never un 
immediate de 
fox ABC, 2504 
14, Minnesota. 


livery. 


Long Av 


wire, 


Paul 


FOR SALE: No. 60 Howell band-wheel 
drilling machine, on rubber tires; rubbe: 
shock in derrick head; 500 ft. of new % 
drilling cable; 500 feet %” sand line; no 
tools; price $1,000.00. Also 22-W > Bu 
yrus-Erie drill, 36-ft. telescope derrick 

ounted on International truck; truck 

rig in A-l spooling device; 

reel; 600 ft. cable; 600 ft. 

sand line; telescope derrick 36-foot. 

tools. Price $4,500.00. Write: Guy 
Lakota, Iowa. 


shape; 


new "* 


Beemer, 


Fort Worth 
steel frame, 
Bucyrus shock 


FOR SALE: Super-D 
spudder, 3,500-ft. capacity, 
telescoping derrick with 
absorber, casing-reel, head. Wau 
kesha power unit mounted on rig. Ma 
chine is i-trailer mounted with 1946 
Diamond T tractor. Tools to 18-inch. 
Also, all-steel custom-built rig mounted 
on Chevrolet truck, about the size of 22 
W; power derrick hoist; Bucyrus shock 
ubsorber; V-belt drive to jack shaft. 
With tools, if desired. Also American 
Well Works oil-lubricated dec p well tur 
bine pump, 160 gpm. at 360-ft. head; 


cut 


Ser 


| of Adams Fire District in Massachusetts, 87-feet deep, being tested at 808 gpm. 


Drilled by R. E. Chapman Co. of Oakdale, Mass. 
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oO feet 

t with all 

Write: onno Son, 
W 8 


column 
controls. 


Spring 


Green, 


medium-weight re 

nounted on Ford 

block ! 

vith power unit 

truck; 4! x 6 

pump, friction 

th enough s cable to 

g seven lines; 60 h.p. LeRoi 
power units, both equipped with twin 
and heavy tt ! sion with 

chains; rotary table by Iron 
Works, adjustable opening from 2” to 
10 with hain feed; fully equipped 
th tools fo ; wos vells. In A-l 
ondition, ready to go. Four good swivels, 
good hose, mud mixer. Price 
ll. Hue 


sheaves 


dise clutch 


iil nis 
Americal 


So000.00 for 
y A. Woodward, Route 5, Frank 
Louisian: 


FOR SALE: Failing 
L000 rotary. Can supply 
ed equipment 

Bucyrus 


Box 


1500-S 


al ) Fail 
other rotatr 
Want Key 
used equipment 
$81, Duc blo, Colo 


FOR SALE 
Bueyrus-E) 


Nine new drilling rigs. 
e Model 24-L drills, con 
bination LOTSA | Winter-Weiss reverse 
reulation Portadrills; designed for 
iter-well wks. & Howard-Turnet 
“Drillmaste portable rotary 
en vith Gardner-Denvet 
lush pump unit mounted on 
t-wheel trailer; capacity 2000 
drill pipe. All 9 rigs are trailet 
ind diesel-powered. Immediate 
ubject to prior ale. Write, 
o Edward ki. Johnson, Tri 
Avenue, St. Paul 14, Mint 


mounted 
delive ry, 
Box RMP, 


, 2304 Long 


FOR \LI Sullivan No. 37 
runted 1941 Ford 1! 
Gardner-Denver 4x5 duplex mud pump, 
completely equipped, ready to drill. Drill 
con ple : overhauled Truck has me 
exchange motor or quick sal 500.00 
cusl hop. J. L. Havlick, 270% 
et. s pokane, Washing 


adi ill 
truck, 


ton 


1950) cable tool 
ed on good 1947 


n near-pe rleet 


drilling 
GM, 

hape 
! drilling ex 
ithe: for rope 


yea 
; 1 
ork; 
power unit. Comparable in ze to 
Mr. R. EE. Rasmussen, 497 Eln 
ul Drive, Council Bluffs, Lo 


FOR SALE: Complete 
pump busine Warehouse, drilling ma 
chine, truck , and all nece ary tools lo 
drill ells from 5” to 12 Attractive 
price il g Mu t sell because 
of poor health. Doing nice busing 
have thead Cro0od 
I. EK. Mead Wi ll Drill ng 
lith Avenue, North, St. 


Phone 3093 


drilling and 


, and 
location. 
ompany, 1214 
Cloud, Minne 


contract 


FOR RENT: No. 240 Star drilling ma 
chine ith tools for 4”, , and 6” wells 
Perkil Drilling, 1017 i 
Avenue, S ‘aul Park, M nnesotu 


Phone LaSua 2608 


Summi 


SALI 


FOR 
t deep 


able ‘ 
toad, Duluth, 


FOR SALE 
pipe vith line 
ft. Ray I 
Duluth, 


Loo ft 

pipe coup 
» Lacey, 4919 
M nl tin 


FOR SALI: Ne 
unit vith mpulse 
governor, twin-d 
Never used. Price, $275 
TOO ft., s”. lang lav, use once, cor 
dition; price $180.00. Drilling 1250 
ft.. “s” lang lay, drilled only pric 
S250.00 Ralph Scott R.R Pendleton, 


Indiana; phone 294-R 


line 


1ooO0: 


FOR SALI No. 71 Speed Stas 
ounted on 1045 iternational 
machine ind truck ! 
tion. No tool Joh 
worth, Wisconsit 


drill 
Pru k; 
ery ood condi 
Hamilton, Ell 
FOR SALE: Florida well drilling 
pump busines Plenty of work 
plete line of machinery and tool 

ed in Florida’s largest west 
Three-bedroom house adjoir 
had. Write Box BL, c/o Ed 

son, Inc., 2304 Long Av 
Minn 


and 
Con 

Locat 

ceoust city 
ng can be 
ird Kk. John 
enue, St. Paul 14, 


FOR SALE: 1948 Model 21-W 
with catheads, good condition, 
on International 1's ton truck; 
with 325° of %” drill line and 
line Will accept any reasonable 
Holbeck Well Works, Devils Lake, 
Dakota 


drill 
mounted 
con ple te 

and 
offs ! 
North 


WANTED: One good used drilling jar 

work vith a 1%"x2 ATT 
joint, 2% vrench square J. M. Suheski, 
Crystal Fall > Michigar 


WANTED: Bucyrus-Erie 20W on 
or late model Ideco drill. Must be 
mounted. Plens« r odel of 
condith 
reply a Fe 


for ) 


21W; 
truck 
truck, 


ol equipment and i in 


Darlington, 
Two farmers met in 
one of the recent 


town after 
tornadoes 


“Shore did a lot of damage out 
our way,” said one reflectively. “By 
the way, Hank, did it damage that 
new barn of yours?” 


“Can’t rightly say,” Hank an- 
swered, slowly shifting his wad of 
chew from one cheek to t’other. 
“Ain't found it vet.” 


{) 


Why worry about things you 
can’t control? Why not get busy 
controlling things that depend on 
you? 

Pipe Dreams. 


New Model Rotary Drill 
The George E. Failing Com 
pany’s new model CFD-2 Holemas 
ter rotary drill is designed to fit 
the needs of water-well driller 
The CEFD-2 Holemaster has a 
rated capacity of 350 feet and will 
drill two to four-inch holes in 
to six hours drilling 
average conditions 


The CFD-2 is light 
machine weighs only 


four 


Lime, unde} 


weight; the 
8200 pound 

less truck and drill-pipe. The mast 
is made of seamless alloy steel tub 
ing with a rated capacity of 5.000 
pounds, and it is’ hydraulically 
raised and lowered. The rotary 
table has a 45 16-inch opening, is 
oil-bath lubricated, and is designed 
for use with drill-pipe break-out 
slips. The draw works consists of 
two drums with individual friction 
clutches. It self-energizing 
brakes and a rated single line pull 
of 2,500 pounds. The transmission 
has three speeds forward with re 
verse. The mud pump is a Failing, 
1'4x5, duplex type pump 


has 


Several months ago the George 
Kk. Failing Company announced the 
formation of a water well division 
with V. C. Mickle as the manage) 
The company carries a full line of 
well supplies consisting of pumps, 
casing, Irrigation pipe, well screens 
and all other needed items. It also 
has a staff of engineers available 
to assist the company’s clients and 
prospects. 
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HIT THE MARK! 


Whether you're hunting ducks, like the two fellows above, or drilling a 
well—your aim is the same. You want to achieve something, whether it's 
knocking a bird out of the sky or drilling a better well. 


We can't help your shooting eye, but we can help you to drill better wells. 
Johnson Well Screens have been making sand-free wells with less draw- 
down for 50 years. If you have sand trouble, why not give us a chance to 
demonstrate what Johnson Screens can do for you? 


EDWARD E. JOHNSON, Inc. 


2304 LONG AVE. SAINT PAUL 14, MINNESOTA 





